role in the collagen network, as it may bind CII molecules via 1 or both of its 2 von Willebrand factor-like domains (27) . The total amount of CMP increases dramatically with age in tracheal cartilage, where the protein is most abundant, and it has therefore been proposed as a marker of cartilage aging (28) (29) (30) . In the bovine, it is expressed in considerable amounts in tracheal rings, but also in nasal septum, auricular and xiphisternal cartilage, and the growth plate (30) . The same pattern is found in human tissues, with high amounts of CMP in the trachea (31) . Notably, it has not been found in normal human or bovine articular cartilage, in contrast to most of the other components of hyaline cartilage. However, a recent report suggested that CMP was synthesized by chondrocytes in cartilage from patients with active RA (32) . This may be insignificant, because other data indicate lower levels in synovial fluids from active RA joints than in serum from the same patient (31) , indicating that local production is negligible, if present at all.
In recent years, 2 new members of the same family as CMP have been identified -matrilin-2 and matrilin-3 -and it has been proposed to rename CMP matrilin-1 (33, 34) . These closely related proteins all contain 1 or 2 von Willebrand factor domains with a variable number of repeat EGF-like domains. There are, however, important differences between the expression patterns of the 3 proteins: matrilin-2 has not been detected in cartilage, whereas matrilin-3 is present in cartilage.
When a cartilage is involved in processes that alter the metabolic activity, intact or fragmented matrix macromolecular constituents are released; these constituents have been detected in body fluids, including serum. Interestingly, increased levels of CMP in the circulation were found in several patients with RA and juvenile arthritis (31) , despite its absence from the joint. This indicates involvement of cartilage outside the joint. This approach has been adapted in studies of tissue activity in the trachea in patients suffering from RP. The serum concentration of the protein was found to correlate well with the severity of the airway symptoms, indicating that CMP may be involved in the disease course (35) .
To investigate whether CMP is just an indicator of the disease process or may actually play a pathological role in polychondritis, we immunized a series of genetically different rat and mouse strains. In LEW rat strains with the a, l, d, or f MHC haplotype, and in the DBA/1 mouse strain, a disease developed that, to a large extent, resembled human RP. The animals suffered from breathing difficulties caused by an inflammatory attack on the upper airways. Other inflammatory target tissues were the nose and, probably secondarily, the kidneys -thus mimicking disease symptoms in RP.
Methods
Animals. The rat strains studied originate from Zentralinstitut Fur Versuchstierzucht (Hannover, Germany), and the mouse strains from The Jackson Laboratory (Bar Harbor, Maine, USA). They were bred and kept in the animal unit of Medical Inflammation Research in Lund. The animals were kept in a climatecontrolled environment (temperature and humidity) with 12-hour cycles of light/dark and sound. They were housed 2-3 rats or 5-7 mice in each polystyrene cage containing wood shavings. They were allowed water ad libitum and were fed standard rodent chow. They were found to be free from common pathogens including Sendai virus, Hantaan virus, coronavirus, reovirus, cytomegalovirus, and mycoplasma pulmonis. Animals in all experiments were immunized at 8-13 weeks of age and were age matched before the experiments.
Induction and evaluation of disease. Bovine CMP was purified as described previously (36, 37) . The protein was dissolved in 5 M guanidine-HCl at a concentration of 5 mg/mL. The rats were immunized intradermally at the base of the tail with a dilution of the stock solution in PBS that was emulsified with incomplete Freund's adjuvant (Difco Laboratories, Detroit, Michigan, USA) at a 1:1 ratio to the protein solution. The final CMP concentration was 500 mg/mL. Rats were immunized with 150 or 75 µg of CMP. Control rats were injected with the same chemicals and amounts, omitting the CMP protein. Mice were immunized with the same procedure, but with a concentration of 1,000 µg/mL. Each mouse received 100 µg intradermally, emulsified in complete Freund's adjuvant (Difco Laboratories).
The rats were evaluated for disease once or twice a day during the onset period, and once a day thereafter. They were scored for respiratory distress according to a scoring scale from 0 to 5 (Table 1) . Abnormal breathing was considered to be when inspiratory retraction of the thoracic wall and/or lifting of the shoulders were observed as a sign of auxiliary inspiratory muscle activities. To test whether physical activity increased the respiratory distress, the animals were kept running outside the cage for 1 to 2 minutes. Mice were scored in a similar way as the rats, with some minor changes regarding scores 2-4: score 2 was inspiratory stridor in periods; score 3 was inspiratory stridor continuously; and score 4 was inspiratory stridor continuously and abnormal breathing. Special notes were also taken as to involvement of nose, eyes, ears, joints, and kidney (see Results).
Quantification of antibody response. The animals were bled regularly, beginning with once a week. Blood was collected from the tail vein, and the sera were stored at -20°C until assayed. To investigate antibody response, ELISA was performed. Microtiter plates (Immunolon 2; Dynatech Laboratories, Chantilly, Virginia, USA) were coated with 10 µg/mL of CMP in PBS and 0.02 % sodium azide overnight at 4°C. The plates were washed in washing buffer (Tris-Cl 0.1 M, 0.05% Tween-20), and incubated for 2 hours at room temperature with sera diluted 1:100 in PBS buffer (PBS, 0.05% Tween-20, and 0.02% sodium azide). Washing was repeated, and the plates were then incubated for another 2 hours with conjugates detecting IgG, donkey anti-rat (Jackson ImmunoResearch Laboratories Inc., West Grove, Pennsylvania, USA), IgM, IgG1, IgG2a, IgG2b, and goat antirat (Southern Biotechnology Associates, Birmingham, Alabama, USA). All conjugates were labeled with alkaline phosphatase. Other coating proteins used were native CII, CIX, CXI, and COMP purified as earlier described (19, (38) (39) (40) , with all proteins originating from the rat. The same coating procedures as for CMP were used except that the sera were diluted 1:10 and ELISA was performed on sera from day 41. The microtiter plates were developed with nitrophenyl phosphate as the substrate, and the amount of antibody was estimated as absorbance at 405 nm by using a Titertek Multiscan PLUS Spectrophotometer (Flow Laboratories Inc., McLean, Virginia, USA). The titer values obtained at OD 1.0 were expressed as relative titer values compared with a positive control consisting of pooled sera from 2 female LEW.1A rats immunized with 150 µg of CMP. Throughout the experiments, this pool was used for reference in all analyzed ELISA plates. As positive controls for CII, CIX, CXI, and COMP antibody measurements, we used sera from arthritic rats immunized with 150 mg CIX (female rat, LEW.1W, day 56), CII (female rat, DA, day 21), COMP (female rat, E3, day 19) , and rat antibodies to CXI, purified by (NH 4 ) 2 SO 4 precipitation and affinity chromatography, at a concentration of 1 mg/mL. Titers were obtained at OD 1.5 (CII) and 0.5 (CIX and COMP). All tests were carried out in duplicate, and the variation did not exceed 10%.
Histological and immunohistopathological examination. All animals were subjected to histological examination for pathology. Tissue samples for light microscopy were processed according to standard procedures. Briefly, the tissue samples were fixed in 4% paraformaldehyde for 24 hours, dehydrated and embedded in paraffin, sectioned at 4 µm, and stained with hematoxylin and erythrosin. Mast cells and newly formed cartilage (i.e., irregular cartilage tissue outside the original and normal cartilaginous structures) were detected after staining with safranin O. The sections were evaluated according to a scoring system, as follows: A = active phase; H = healing phase; N = normal tissue; +A = scattered inflammatory cells; ++A = inflammatory infiltrates; +++A = massive inflammation with pannus formation and/or cartilage erosion; +H = new formation of connective tissue, low level of new formation of cartilage; ++H = new formation of cartilage; and +++H = large areas of new formation of cartilage, disruption of the tissue structures.
For immunohistochemical studies, the tissue samples were immediately dissected and frozen in iso-pentane on dry ice. The samples were stored at -70°C until cryosectioned at 6 µm at -26°C. Antibodies used as primary reagents were OX35 (CD4) (41) and OX8 (CD8) (42) , purified on a GammaBind Plus Sepharose Gel (Pharmacia LKB Biotechnology, Uppsala, Sweden); R73 (αβ-TCR) (43) , also purified on a GammaBind Plus Sepharose Gel; and ED1 (maturing macrophages; Novakemi AB, Enskede, Sweden), ED2 (tissue 
A Abnormal breathing was considered to be when inspiratory retraction of the thoracic wall and/or lifting of the shoulders were observed as a sign of auxiliary inspiratory muscle activities.
macrophages; Novakemi AB), OX19 (CD5) (44) , and OX6 (MHC II) (45) . Staining was performed according to established protocols (46) . Eighteen female rats were used, 1 slide per animal, with 2 sections per slide analyzed for numbers of cells per square millimeter. Three different sized fixed areas on each slide were counted using a Zeiss microscope (Carl Zeiss GmbH, Eching, Germany) with an image analysis system. All slides were analyzed in a blinded fashion. A polyclonal antibody against bovine CMP was raised in rats, and immunoglobulin was purified by (NH 4 ) 2 SO 4 precipitation (47). The immunoglobulin antibody was labeled with biotin and used for staining as already described here, with minor protocol modifications.
Antibody treatment. Female 8-to 12-week-old rats of LEW.1F strain were immunized with 150 µg of CMP. R73 and OX8 antibodies were purified from hybridoma supernatants as described previously (48, 49) . I n the first experiment, 1 group was treated with 500 µg of R73 in 1 mL PBS injected intraperitoneally on days 14 and 15, just before expected onset of breathing disturbances. As controls, rats were injected with an equal volume of PBS. The treatments were repeated 6 days later on days 20 and 21. In the second experiment, a group of 8 animals was treated with 500 µg of purified mAb against CD8 (OX8) in 1.5 mL of PBS injected intraperitoneally on days 15 and 16, according to described protocols (49) . Eight control rats were injected with a corresponding volume of PBS. All animals were bled on days 0, 22, 30, and 49 for detection of antibody response and for flow cytometric analyses.
Statistical analysis. Mann Whitney U test was used for disease scores, whereby only affected animals were considered. Student's unpaired t test (2-tailed) was used for antibody levels and for cell numbers in sections. Incidence of disease was analyzed with χ 2 test. If not indicated otherwise, a level of P < 0.05 was considered significant.
Results

CMP-immunized rats and mice developed respiratory distress.
In the first experiment, female rats of the DA, E3, and LEW strains -as well as the LEW congenic strains LEW.1A, LEW.1C, LEW.1F, LEW.1D, LEW.1N, and LEW.1W -were immunized with 150 µg of CMP in mineral oil. On day 16 after immunization, LEW.1F rats showed respiratory distress that worsened to scores 4 and 5 in a few days. During the following weeks, 36% of the animals of this strain developed severe inspiratory stridor and cyanosis and had to be sacrificed. The symptoms in the remaining LEW.1F rats were those of an ongoing disease with mild relapses, although they tended to stabilize on a scoring level of 2. Another sensitive strain was the LEW, which had a respiratory distress incidence of 88% but with a later onset than the LEW.1F strain. These rats continued to develop more severe symptoms with time, and a few of them finally had to be sacrificed before the end of the experiment ( Table 2) . One of the LEW rats showed severe hematuria and proteinuria. All other rats were negative as measured with a dipstick. Other susceptible strains were the LEW.1A and the LEW.1D, which, like LEW.1F and LEW, showed similar disease course with 1 or 2 relapses of breathing disturbances. Almost all rats showed swollen noses and/or epistaxis.
To investigate whether the disease was also inducible in the mouse, we selected 3 strains known to be susceptible to various autoimmune diseases: NOD mice, which are susceptible to developing diabetes; DBA/1 mice, which are susceptible to CIA; and B10.RIII mice, which are susceptible to both chronic experimental allergic encephalomyelitis and CIA (50) (51) (52) . The mice were immunized with 100 µg of CMP. A proportion (40%) of the DBA/1 mice developed respiratory distress with similar disease course, including a relapse around day 80 after immunization, and demonstrated similar histopathology as the susceptible rat strains. The NOD and the B10.RIII mice did not show any clinical signs (Table 3) .
No signs of inflammation in the ears, eyes, tail, joints, or other parts of the body were found in any rat or mouse upon clinical examination.
Genetic influence on disease. The incidence of symptoms clearly showed predominance in susceptibility for the LEW background (Table 2) . Neither the DA nor the E3 rat showed any of the signs evaluated in the scoring system. Differences in disease susceptibility among the LEW congenic strains (f, l, d, and a were susceptible, whereas c, n, and u were resistant) demonstrated the importance of the MHC region.
The LEW.1A rats, which share MHC class II genes with DA, were susceptible, showing that non-MHC class II genes are also of importance.
Gender influence on disease. For further studies, we selected the LEW.1F strain, as they were the most susceptible. To investigate a possible difference by gender, sex-matched LEW.1F rats were immunized with either 150 or 75 µg of CMP. The results show that females were affected at a higher incidence and severity. This was true for immunization of both concentrations (Table 4) . However, females immunized with the lower dose showed a later onset and a lower score.
Histology. All rats immunized with CMP were found to have inflammatory lesions in close connection to the cartilage in the nasal septum, even in animals not showing any sign of respiratory distress. Control rats showed no sign of inflammation in any experiment. An example of sections from affected noses in acute and chronic phases are shown in Figure 1 , a and b. Severe histopathological findings in the thyroid and cricoid cartilage and its surrounding connective tissues were restricted to those animals that had shown signs of respiratory distress (Table 2 and Figure 1, c  and d ). In the acute phase, cartilage erosions and a massive invasion of inflammatory cells were seen in the larynx, and especially in epiglottic cartilage, leading to a lethal swelling in the upper airways. The most severe changes in the larynx were seen in the LEW, LEW.1A, and LEW.1F rats, which all reached the highest histological score in active and/or chronic phase and which correlated well with the clinical scores. All DA rats showed at least some degree of severe fibrosis in the kidneys, and 1 of them had signs of a fully developed glomerulonephritis. Control DA rats showed similar pattern of fibrosis in the kidneys. One E3 and 1 LEW rat were also found to have inflammatory infiltrates in the kidneys but restricted to the tubuli.
The infiltrates, which were seen in close association to cartilage, as well as in the kidney, consisted mainly of neutrophils but also macrophages, lymphocytes, and mast cells. Laryngeal tissue samples from the acute phase in the LEW.1F female rats presented a much higher number of eosinophils compared with rats in the chronic phase, as well as compared with control rats.
Sections were also analyzed from the inner and outer ear, the eye, the lung, the joint, and the xiphisternal cartilage, but no sign of inflammation was found in these samples. Upon evaluation of male and female responses, a good correlation was found between the clinical scores and the histological observations in laryngeal tissues. The female rats showed the most severe changes in the nose and the larynx (Table 4) . Immunohistochemical staining for macrophages and MHC II and T cells was done on samples of the larynx and the nose, with comparative analysis of sections from days 18 and 120 (Table 5 ). In the acute phase of the disease, the number of CD4 + cells, macrophages (OX 35), and CD8 + cells (OX8) was significantly higher in the larynx than in the nose, indicating the larynx as the main target. Notably, the number of T cells remained high in the chronic phase in the larynx, indicating a chronic inflammation, whereas T cells were not detectable in the chronically affected nose. Furthermore, the level of MHC class II expression in the chronic phase was significantly higher in the larynx than in the nasal tissue.
Similar histopathology as described for the rats developed in the mice, but with some important differences. The occurrence of inflammatory changes in the nose was rare, and only mild affections were detected. Most DBA/1 mice showed signs of healed inflammation, and 2 of them had minor areas of cartilage erosions. One third of the NOD mice showed very mild involvement of the nose and the larynx. 
Mean values ± SD. At evaluation of respiratory distress, only symptoms lasting for more than 5 days were considered; mild hoarseness during 1 day was seen in 2 E3 rats. A Clinical scores of respiratory distress and histological scores. See Methods. B Mean value of histological score when analyzing all animals of each strain. Sections were analyzed close to onset day in 50% of the affected animals and at the end of the experiment on day 120 in the remaining ones. C Nonimmunized rats. Two animals of each strain were used, and 1 of these was analyzed histopathologically. D Rats immunized with the same chemicals and amounts as the noncontrol rats, except for CMP. Two animals of each strain were used; 1 of these was analyzed histopathologically. Data shown are from 2 identically performed experiments.
gotracheal region were overall milder when compared with those in the rat, but the inflammatory infiltrates correlated well with the clinical symptoms ( Table 3) .
Immunolocalization of CMP.
To confirm the specificity for CMP and the target of the inflammatory attack, cartilage tissues from immunized and nonimmunized rats were stained with CMP-specific antibodies. Tissues from the ear, the joint, the nose, and the larynx from 3 different strains (DA, E3, and LEW.1F) were investigated. All 3 strains, CMP-immunized and nonimmunized, presented positive staining in the larynx and nose but not in the joints or in the ear (Figure 1 , e and f). Staining for CMP was most pronounced in the superficial layer of the cartilage tissues.
Immune response. The antibody response was investigated for all strains studied, in rats and mice, but no clear correlation between susceptibility and disease development and antibody levels could be found. All rats presented a high antibody titer against bovine CMP compared with the controls, which expectedly showed no response. The level of total specific IgG peaked between day 28 and day 48 and then declined gradually in all strains. Surprisingly, the maximum level was highest in the disease-resistant E3 rats and lowest in the disease-susceptible LEW.1F rats. No significant differences in relative frequencies of the various immunoglobulin isotypes (IgM, IgG, IgG1, IgG2a, and IgG2b) were seen between the rat strains or with disease. In fact, there was a tendency toward lower overall levels in the highly susceptible LEW.1F rats and higher levels in the resistant E3 rats. Comparison of the total levels of IgG in males and females and in animals immunized with different amounts of CMP followed the pattern of the results of clinical and histological evaluation (Table 4) .
To investigate whether the immune response might involve other cartilage antigens, we analyzed serum antibody levels to CII, CIX, CXI, and COMP. Among the disease-affected rats, 17% had positive titers to CII. About 60% of the diseased rats of the LEW and LEW.1A strains responded against CIX, and 1 individual responded with high values against both CII and CIX. Fifteen percent of the nondiseased rats (E3, LEW.1W, DA, and LEW.1N strains) also showed antibodies against CIX. The DA rats showed significantly higher titers of IgG antibodies directed against COMP compared with all other strains. However, all antibody responses found against the cartilage-specific proteins described earlier here only reached 10-100 times lower titers than those found against CMP. No antibody response was detected against CXI in any strain.
T-cell dependency. Because the disease was found to be controlled by MHC, we wanted to assess its T-cell dependency. An experiment was designed in which the T cells were blocked in vivo, after they had primed the B-cell response but before they mediated effector functions in the target tissue. Thus, 2 weeks after immunization, LEW.1F rats were injected with an αβ TCR-specific antibody known to block the function of αβ T cells (48, 53) efficiently. The R73-treated rats developed less severe disease, as seen by a delayed onset and lowered maximal scores (Table 6 and Figure 2) . Consequently, the inflammation in the larynx was less
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pronounced in the R73-treated rats during the acute phase. In the chronic phase, 95 days after immunization, an effect of the R73 treatment was still seen, resulting in lower score. Importantly, the R73 treatment did not affect the antibody response to CMP. These results indicate that the αβ T cells play a crucial role in priming the immune response and mediating the effector phase. Upon immunohistochemical analysis (Table 5) , the ratio of OX8/OX35, reflecting the relationship between CD8 + and CD4 + T cells, was found to be quite high. As a follow-up to these results, the role of CD8 + T cells in chondritis development was investigated by treating CMP-immunized rats with an anti-CD8 mAb (OX8) known to deplete CD8 + T cells effectively (46) , just before expected disease onset. No difference could be detected in any of the parameters studied: onset, clinical scoring, histological scoring, or antibody response (Table 6 ). Thus, most likely, the pathogenic T cells are CD4 + MHC class II-restricted αβ T cells.
Discussion
Immunization with the cartilage-specific protein CMP induced an immune response and clinical symptoms different from those any of the previously investigated immunogenic cartilage proteins such as CII, CIX, CXI, link protein, aggrecan, and COMP (6-8, 16-19, 54) . Immunization with CMP did not affect the joints, which were the primary sites of reaction upon immunization with cartilage collagens, aggrecan, and COMP. Instead, it affected those organs in which the protein was originally found in normal tissues, i.e., trachea and nasal septum (30) .
Rats immunized with CMP presented severe inspiratory stridor. In addition, almost all the animals showed an affected nose, clinically scored as epistaxis and/or a considerable swelling. The histological analysis demonstrated an aggressive inflammatory attack and severe cartilage erosion correlating to respiratory distress. The observed clinical symptoms, together with the histological findings, are strongly reminiscent of those observed in humans with RP (9, 55) . They also meet the inclusion criteria used when analyzing patients with RP: "proven inflammatory episodes, involving at least 2 of 3 sites (auricular, nasal, laryngotracheal cartilage) or one of these together with 2 other manifestations..." (11) . The occurrence of inflammatory infiltrates in the kidneys of the rats is also well in line with a kidney functional disturbance seen in about 20% of the patients with RP (56). CMP-induced chondritis represents a new animal model for RP.
The main infiltration of inflammatory cells causing respiratory distress was found in the larynx, close to the epiglottic cartilage, indicating a predilection for the elastic (epiglottis) rather than the hyaline cartilage. Furthermore, during the acute phase of the disease, we observed a significantly elevated number of CD4 + and CD8 + T cells in the larynx compared with the nose. The T cells remained in high numbers in the larynx during the chronic phase, whereas they were not detectable in the nose during the chronic phase. This is in line with the theory that CMP has a role in development of RP, wherein the cardinal symptoms result from inflammation of the selected cartilage-containing tissues. Inflammation of the same cartilage has been reported previously in mice and rats (57) (58) (59) (60) , where auricular chondritis developed spontaneously or subsequent to peripheral joint arthritis in CII-immunized animals. However, a possible explanation to the CII-induced chondritis is that the inflammatory attack was a secondary effect of the arthritis and the immune reactions directed toward CII or other cartilage proteins released during joint cartilage destruction.
CMP-induced chondritis was found to be genetically controlled by the MHC region and to be dependent on functional αβ, presumably CD4 + , T cells. Furthermore, there was a higher susceptibility among female rats. These results are analogous to previously published data of several rat models for arthritis (induced by mycobacteria, pristane, mineral oil, avridine, and CII) (61) (62) (63) . A striking dissimilarity with the arthritis models is, however, the absence of symptoms in the DA rat, indicating that the non-MHC genetic control differs between arthritis and polychondritis. The fact that the antibody response did not correlate with clinical symptoms at any time during the disease course again opens possibilities that effector pathways other than those mediated by antibodies are of more critical importance, with regard to both initiation and maintenance of the disease. This contrasts to CIA, wherein antibodies have been documented to be pathogenic and to play a critical role in the disease course (64) . However, in the chronic CIA in DA rats induced with autologous CII, the T cells also play a role in the effector phase (48) , in analogy with the presently described CMP-induced polychondritis. Interestingly, in this new model, 17% of the affected animals developed an antibody response to CII. Because this response most likely is elicited by CII released as a result of destruction of the target cartilage, it reflects an ongoing active autoimmune process that is also seen in up to 50% of the patients with RP (65). Our findings provide direct evidence of the diversity of collagens and other cartilage components, and their unique immunoproperties. The different targets observed with different proteins, and the diverse pathological pictures seen, raise new questions regarding factors that govern autoimmune disease. Although CII and COMP are present in both articular cartilage and the cartilage of the respiratory tract, no symptoms have been observed from the latter site in either CII-or COMP-induced experimental disease. In addition, the animals immunized with CMP showed no symptoms from joints, although antibodies to collagen and COMP were detected in several cases.
Future studies of CMP-induced disease will include disorders with a complex of symptoms similar to RP, such as Wegener's granulomatosis, which, like RP, affects the airways, the kidneys, and the nose (66); and Churg-Strauss syndrome, with kidney affections and airway eosinophilia (67) . Our results will also contribute to the discussion about the etiology of "intrinsic" asthma, especially the chronic phase of the disease. One possibility could be that the chronicity of asthma is maintained by an autoimmune mechanism as a secondary effect of cartilage destruction in the airways, and, if so, the importance of CMP is obvious. The involvement of CMP in the pathogenesis of asthma has, however, not yet been investigated.
In conclusion, an animal model for RP (matrilin-1-induced RP), has been established. The results suggest that different cartilage proteins are involved in RA and RP. With respect to the understanding of the pathogenesis of RA, such a possibility is of importance, as the predilection for diarthrodial cartilaginous joints is not understood. Of interest, however, is the fact that approximately one third of severe RA cases have involvement not only of peripheral joints but also of the larynx, although breathing obstruction is rare (68, 69) . In addition, increased levels of CMP are seen in a proportion of patients with RA (31) . Our findings will be valuable in further investigations of RA and RP to reveal the main target of the destructive inflammation in the joints, and to provide essential background for understanding the role of different cartilage components in autoimmune diseases affecting cartilage. 
